As a proportion of all deaths in India, cardiovascular disease (CVD) will be the largest cause of disability and death, by the year 2020. At the present stage of India's health transition, an estimated 53% of deaths and 44% of disability-adjusted life-years lost are contributed to chronic diseases. India also has the largest number of people with diabetes in the world, with an estimated 19.3 million in 1995 and projected 57.2 million in 2025. The prevalence of hypertension has been reported to range from 20 to 40% in urban adults and 12-17% among rural adults. The number of people with hypertension is expected to increase from 118.2 million in 2000 to 213.5 million in 2025, with nearly equal numbers of men and women. Over the coming decade, until 2015, CVD and diabetes will contribute to a cumulative loss of USD237 billion for the Indian economy. Much of this enormous burden is already evident in urban as well as semi-urban and slum dwellings across India, where increasing lifespan and rapid acquisition of adverse lifestyles related to the demographic transition contribute to the rising prevalence of CVDs and its risk factors such as obesity, hypertension, and type 2 diabetes. The underlying determinants are sociobehavioral factors such as smoking, physical inactivity, improper diet and stress. The changes in diet and physical activity have resulted largely from the epidemiological transition that is underway in most low income countries including India. The main driving forces of these epidemiological shifts are the globalized world, rapid and uneven urbanization, demographic shifts and inter-and intra-country migrations -all of which result in alterations in dietary practices and decreased physical activity. While these changes are global, India has several unique features. The transitions in India are uneven with several states in India still battling the ill effects of undernutrition and infectious diseases, while in other states with better indices of development, chronic diseases including diabetes are emerging as a major area of concern. Regional and urban-rural differences in the occurrence of CVD are the hallmark. All these differences result in a differing prevalence of CVD and its risk factors. Therefore while studying nutrition and physical activity shifts in India, the marked heterogeneity and secular changes in dietary and physical activity practices should be taken into account. This principle should also apply to strategies, policies and nutrition and physical activity guidelines so that they take the regional differences into account.
Reddy
Chr onic diseases account for the greatest share of early death and disability worldwide, especially in low and middle income countries like India [1] . In 2002, the leading chronic diseases -cardiovascular disease (CVD), cancer, chronic respiratory disease, and diabetes -caused 29 million deaths worldwide. At the present stage of India's health transition, chronic diseases contribute to an estimated 53% of deaths and 44% of disability-adjusted life years lost. India also has the largest number of people with diabetes in the world, with an estimated 19.3 million in 1995 and projected 57.2 million in 2025. On the basis of recent surveys, the Indian Council of Medical Research (ICMR) estimates the prevalence of diabetes in adults to be 3.8% in rural areas and 11.8% in urban areas. The prevalence of hypertension has been reported to range between 20 and 40% in urban adults and 12 and 17% among rural adults. The number of people with hypertension is expected to increase from 118.2 million in 2000 to 213.5 million in 2025, with nearly equal numbers of men and women. Over the coming decade, until 2015, CVD and diabetes are likely to contribute to a cumulative loss of USD 237 billion for the Indian economy [2] . Much of this enormous burden is already evident in urban as well as semi-urban and slum dwellings across India, where increasing lifespan and rapid acquisition of adverse lifestyles related to demographic transition are contributing to the rising prevalence of CVDs and its risk factors such as obesity, hypertension, and type 2 diabetes. The underlying determinants lie in socio-behavioral factors such as smoking, physical inactivity, improper diet and stress [3] . Tobacco is the leading avoidable cause of death worldwide, and its rising consumption in developing countries warrants early and effective public health responses. In India alone, the tobacco-attributable toll will rise from 1.4% in 1990 to 13.3% in 2020.
India has experienced a major surge in life expectancy (41.2 years in 1951-1961 to 64 years in 2005). This was principally due to a decline in deaths occurring in infancy, childhood, and adolescence and was related to more effective public health responses to perinatal, infectious, and nutritional deficiency disorders and to improved economic indicators such as per capita income and social indicators such as female literacy in some areas. These demographic shifts have augmented the ranks of middle-aged and older adults. The concomitant decline in infectious and nutritional disorders (competing causes of death) further enhances the proportional burden due to CVD and other chronic lifestyle-related diseases. This shift, representing a decline in deaths from infectious diseases to an increase in those due to chronic diseases, is often referred to as the modern epidemiological transition [4] .
Childhood obesity is emerging as a major health problem in India, especially in children from urban higher socioeconomic areas; for example, about 30% of children were overweight in an affluent Delhi school [5] . Thus, identifying potential risk factors for childhood obesity and formulating early interventions is crucial in the management of the obesity epidemic. The adverse health effects of obesity in children justify the need to look for potential risk factors and provide suitable interventions. Factors contributing to childhood obesity, such as parental obesity, eating behaviors, TV viewing and lack of physical activity have been studied in Western settings [6, 7] . A cross-sectional survey of urban Delhi and its rural environs revealed that a higher prevalence of coronary heart disease (CHD) in the urban sample was associated with higher levels of body mass index, blood pressure, fasting blood lipids (total cholesterol, ratio of cholesterol to HDL cholesterol, triglycerides), and diabetes.
Unhealthy diets and physical inactivity are two of the main risk factors for raised blood pressure, raised blood glucose, abnormal blood lipids, overweight/obesity, and for the major chronic diseases such as CVDs, cancer, and diabetes [8] . Globally it is estimated that approximately 2.7 million deaths are attributable to low fruit and vegetable intake while 1.9 million deaths are attributable to physical inactivity. A large majority of these deaths occur in low and middle income countries. The changes in diet and physical activity have resulted largely from the epidemiological transition that is underway in most low income countries including India. The main driving forces of these epidemiological shifts are a globalized world, rapid and uneven urbanization, demographic shifts and inter-and intra-country migrations -all of which result in alterations in dietary practices (a shift from high fiber, vegetable and fruit-rich diets to diets rich in saturated fats, trans fats and high salt-containing processed foods) and a decrease in physical activity (due to availability of mass-transport systems and mechanization of daily activities).
While these changes are global, India has several unique features. The transitions in India are uneven with several states in India still battling the ill effects of undernutrition and infectious diseases, while in states with better indices of development, chronic diseases including diabetes are emerging as a major area of concern. The mean fruit and vegetable intake in the South East Asia Region is only 40% of the optimal rate and nearly 17% of the total population is physically inactive (table 1). 
What Are the Key Dietary Dimensions?
While nutritional status has improved worldwide over the past 50 years, new nutrition-related problems have also emerged. In India, the nutrition transition is associated with a shift in dietary patterns to more 'Western' diets rich in saturated fat, refined foods and sugar and low in fiber, and leads to an increase in non-communicable diseases (NCDs). As reviewed by Drewnowski and Popkin [10] , the global availability of cheap vegetable oils and fats has resulted in greatly increased fat consumption among low-income countries. The transition now occurs at lower levels of the gross national product than previously and is further accelerated by rapid urbanization. The Asian countries, with a diet that is traditionally high in carbohydrates and low in fat, have shown an overall decline in the proportion of energy from complex carbohydrates along with the increase in the proportion of fat. The globalization of food production and marketing is also contributing to the increasing consumption of energy-dense foods poor in dietary fiber and several micronutrients. Water and milk appear to be replaced by calorically sweetened beverages. The World Health Report [9] introduced the term 'risk transition' to describe the changes in consumption of tobacco, alcohol, nutrition and other lifestyles that promote the development of NCDs. This transition does not necessarily affect an entire population but rather segments of it, based on, for instance, the environment (e.g. rural vs. urban) or socioeconomic circumstances.
The ICMR, recognizing the importance of a database on the diet and nutritional status of the community, sponsored multicentric studies to assess the growth and development of Indian children [11] and studies on the nutritional problems of preschool children [12] . These investigations indicated the presence of extensive growth retardation among Indian children as compared to American children and exploded the myth of protein deficiency in Indian diets. Studies by Rao et al. [13] demonstrated for the first time that, in communities which depend mainly on cereals and millets in the diets of preschool children, the primary bottleneck is an energy or food deficit. These and other [14] studies helped to formulate the scientific basis for the supplementary feeding programs in operation in the country.
The major data source for the diet and nutritional status of the Indian population is National Nutrition Monitoring Bureau (NNMB), established by the ICMR in 1972. In the recent past, the Food and Nutrition Board, Department of Women and Child Development, Government of India, also initiated surveys to collect information at the district level on the diet and nutrition profile of the communities in different states of the country. By and large, the National Institute of Nutrition has played a vital role in organizing these studies and surveys. The existence of diverse dietary profiles in India, linked to religion, ethnicity and geographical region, makes assessments on the 'national' dietary profiles difficult. This problem is compounded by the methodological issues related to dietary assessments, which have been extensively reviewed.
Despite these problems, however, periodic data from the National Nutrition Monitoring Bureau and other sources such as the National Family Health Survey (NFHS) indicate that there are clear differences in diet between urban and rural areas within a region. These data have been reviewed earlier, and suggest that the visible fat in poor rural diets is mainly vegetable-based and that the differences in the dietary fat intake between rural and urban populations are largely due to differences in the intakes of visible fats. Urbanization may also be associated with a change in the dietary n-6/n-3 ratio because of increases in the consumption of cheap commercial vegetable oil (n-6 fatty acids). Regional differences and urban-rural differences in the occurrence of CVD is the hallmark. There is marked heterogeneity in the total energy intake in both rural and urban areas (tables 2, 3).
According to the NFHS-3 data, overweight and obesity are more than three times higher in urban than rural areas. Both undernutrition and overweight and obesity are higher among women. Malnutrition levels are lowest in Delhi, Punjab, and several of the small northeastern states. Malnutrition levels are higher among young girls. Almost half of the girls in age 15-19 years are undernourished.
In addition to the rural-urban differences in dietary patterns, there are also important changes that occur with improvements in socioeconomic status. These include:
• An increased intake of legumes, vegetables, milk and, in case of nonvegetarians, foods of animal origin Source: Chandrashekhar and Ghosh [15] .
• Substitution of coarse grain by the more prestigious and often highly polished cereals such as rice. There is also a reduction in the overall cereal intake, although this continues to be high by Western standards • Progressive increases in the intake of edible fat • Increased intake of sugar and sweets • Increase in energy intake leading to obesity
What Are the Key Physical Activity Shifts?
Rastogi et al. [16] highlighted the adverse health consequences of physical inactivity and the importance of leisure-time exercise in the prevention of CHD risk among Indians. Earlier studies in India using simple, self-reported categorizations of physical activity status had documented the disparate physical activity patterns in urban and rural populations. A large number of studies, predominantly in developed countries, have linked the risk of a lack of discretionary leisure time activity to the development of NCDs such as diabetes and CHD [17] . In developing countries, however, lower levels of mechanization at home, at work and in transport make the documentation of physical activity within these domains particularly important. For instance, in urban areas in India, about a third of the people who exercise approximately 30 min 5 days a week are sedentary in terms of their composite physical activity levels when all physical activity domains are taken into account. In Source: Chandrashekhar and Ghosh [15] .
contrast, individuals in rural areas with little discretionary leisure time activity may be heavily active owing to the nature of their manual occupations. Yet again, simple categorizations of physical activity status on the basis of occupation can lead to erroneous physical activity in the 'non-occupational' domains of physical activity [18] . In India, associations between CHD and physical inactivity have been explored using rudimentary questionnaires. These studies have demonstrated the protective effect of physical activity in preventing CHD, although the extent of this effect in rural and urban areas is variable, in part owing to the fairly basic assessment of physical activity. In assessing physical activity patterns, these studies have used key questions to document occupational and leisure time activity. Data from healthy, educated, urban, employed Indians, using more comprehensive physical activity questionnaires, indicate that 61% of males and 51% of females are either sedentary or mildly active [19] . Physical activity patterns in rural Indians have not been evaluated to any large extent. However, small studies in agricultural workers indicate that they have high levels of physical activity and that this may be true both during the harvest season and during the lean season [20] . The Prospective Urban Rural Epidemiology study showed that there are variable differences in dietary intakes, physical activity patterns and prevalence of chronic diseases among urban and rural populations. There is some evidence of a positive behavioral shift in a higher socioeconomic status urban population to adopting a more physically active lifestyle. In rural areas with a high penetration of urban influences, a degenerative phase of nutrition transition is well underway [21] .
Recommended Priority Interventions
An overall measure to be taken for reducing the disease burden in the Indian subcontinent is to develop comprehensive national and local plans/ policies which encourage and promote healthy eating and active living. These plans should involve healthcare providers, work sites, schools, media, industries carrying out food production processing, and preparation, in addition to the policymakers. The collective goal should be directed towards attainment of a healthy living by all. Specific interventions depending on local, physical and cultural conditions should be based on careful analysis of existing dietary and activity patterns and their determinants; however, the following interventions as described by Willett et al. [22] can be considered:
Physical Activity • Developing transportation policies and a physical environment to promote walking and riding bicycles. This intervention includes constructing sidewalks and protected bicycle paths and lanes that are attractive, safe, well-lit, and functional with regard to destinations
• Adopting policies that promote livable, walker-friendly communities that include parks and are centered around access to public transportation • Encouraging the use of public transportation and discourage overdependence on private automobiles • Promoting the use of stairs by inclusion of accessible and attractive stairways at workplaces, residential complexes, shoppingmalls, etc.
Healthy Diets
• Developing comprehensive school programs that integrate nutrition into core curricula and healthy nutrition into school food services. Regional or national standards to promote healthy eating should be developed for school food services. Programs should also aim at limiting television watching, in part by promoting attractive alternatives • Working with the agriculture sector and food industries to replace unhealthy fats with healthy fats, including adequate amounts of n-3 fatty acids. This goal can be achieved through a combination of education, regulation, and incentives • Clear labeling of energy content for all packaged foods, including fast food • Using tax policies to encourage the consumption of healthier foods. For example, carbonated drinks could be fully taxed and not subsidized in the same way as healthier foods • Emphasizing the production and consumption of healthy food products in agriculture support and extension programs • Ensuring that health providers regularly weigh both children and adult patients, track their weights over time, and provide counseling regarding diet and activity if they are already overweight or if unhealthy weight gain is occurring during adulthood. Those activities should be integrated with programs that address undernutrition. Healthcare providers should be encouraged to set a good example by not smoking, by exercising regularly, and by eating healthy diets • Promoting healthy foods at worksite food services. Worksites can also promote physical activity by providing financial incentives to use public transportation or ride bicycles (and by not subsidizing automobiles by providing free parking). Providing areas for exercise during work breaks and showers may be useful • Setting standards that restrict the promotion of foods high in sugar, refined starch and saturated and trans fats for children on television and elsewhere • Setting national standards for the amount of sodium in processed foods National Campaigns • Investing in developing locally appropriate health messages related to diet, physical activity, and weight control. This effort is best done in cooperation with government agencies, nongovernmental organizations, and professional organizations so that consistent messages can be used on television and radio, at healthcare settings, schools and worksites, and elsewhere. This effort should use the best social-marketing techniques available, with messages continuously evaluated for effectiveness • Developing a sustainable surveillance system that monitors weight and height, physical activity, and key dietary variables Implementation of the recommended policies to promote health and wellbeing is often not straightforward because of opposition by powerful and wellfunded political and economic forces, such as those involved in the tobacco, automobile, food, and oil industries. The solutions will depend on a country's specific political landscape. However, experiences in many countries indicate that alliances of public interest groups, professional organizations, and motivated individuals can overcome such powerful interests. Strategies should start with sound science and can use a mix of mass media, lobbying efforts, and lawsuits. Protection of children can be a powerful lever because of almost universal concern about their welfare and the recognition that they cannot be responsible for the long-term consequences of their diet and lifestyle choices.
All these differences result in a differing prevalence of CVD and its risk factors. For example even among industrial workers and their families who are economically better off than the general community, there are wide-ranging differences in CVD risk factors. In industries located predominantly in urban areas, CVD risk factor levels are high compared to those in peri-urban areas [23] . However local dietary practices may alter the prevalence. For example, the tea garden workers of Assam receive extra salt as compensation for the putative loss of sodium due to their outdoor work. This has resulted in high prevalence of high blood pressure though other CVD risk factors are similar to other industrial populations which are predominantly located in peri-urban areas. Therefore while studying nutrition and physical activity shifts in India, the marked heterogeneity and secular changes in dietary and physical activity practices should be taken into account. This principle should also apply to strategies, policies and nutrition and physical activity guidelines so that they take into account the regional differences.
To summarize, we should aim at telescoping this transition to propagate 'appropriate' rather than 'under' or 'over' nutrition; adopting a life-course approach (with a special focus on children and adolescents), and promoting healthy diets and physical activity by using policy and education as complementary interventions to impact on populations and individuals.
